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Abstract — The spider genus Cybaens (Cybaeidae) shows enormous diversity in both reproductive organs and body 
size in Japan. The number of described species of Japanese Cvbaeus has reached 70 species and there still remains 
many undescribed species. Most of the species also show extraordinary geographic differentiations mainly in their re¬ 
productive organs. This review article briefly summarizes present knowledge on their modes and patterns of geo¬ 
graphic differentiation, copulatory organs, circular overlap, species assembly, and biogeography. 
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A 1 •''/til Cybaeus (A 1 Cybaeidae) (i, 
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PWii£j£ 10oa^A^<S 
AtH# 

a^'^®A A < , a®S^^^B^K'C'55'S^±®filg 
©TT^HIIAIIEIA'A Dti, a^SttdlHA'S jilbStliia 
LTILTI'5. 

© i#L®aswa5Kbi, 
a+iT x'®5)-{bm; -s loiasti @a®ffiA-a-A-tT t © 9 20 
ofJJB^A fbtiS. |S|—© ^ JLilfi 11 lifted' X'^^fifil 
® mm## l t®sfi5sta^sLTiA. £ b 11, 
^■n^'tioaii, iifci'T, 

3@?i5®iSA0ti5 §ktz jJri^asi^ShKa-s. iwi—■ 
AT XAtiz-X-Cfe-SifigafflittllWlit iir) A^Th 
M&bh, ^®a@04^^®'"°?- victi^frifta^Mb© 


£ 4 c? 4 A iDfM ^ A -S I £ ;6 S Tr § -S. L/cAAT, ftilIJlfi4 
^S©HSl£tegA5 I £ (ia^MboSiMS^IPjlt- 
£ I £ lc-3 titi&jt 5 9, —A, a^ftfeoSIBW* k>(fe$t04 
(£^ra@Bfcto £lt£das 

£, a5Mb£(4MIgt®«©itt{b£ AAAI £**T?£ 5. 
5Mb L AftSlfyi®A?AWgMT'(i, fK3rp& (reproductive 
interference) ®<t7 2 aOjftgA'T'tUI 

mmt&fewmftK&mzis&K-ttPbLtitn'*. mm 
mmvffinn, 

®©9J, 4)'(^®i , ,ilt@ji{b£ © o tz, 

i-i mmmm 
(i) Kmm 

A 5 zn y -tf4® ^ -t (J, 717-tf4 Agelenidae • A 7't 
14 Dictynidae • A A X A iK f4 Coelotinae ( X" A 'A @ -t f4 
Amaurobiidae) • Cryphoecinae (' N ^ £ X -&f4 Hahniidae) 
f£ £'H@{Ei LT© 5 (Hi, 2) :6 s ', (spinneret) 

ojgffilc j; O TK&jT'i S (Ubick et al. 2005). Ib^iS 
(4, (anterior spinner) £t£.tbzfs^EiE (posterior 

spinner) ©< , cbubTfs^iS (median spinner) 





Hi tttfet®slfl&p|?©®© 

a-b sas® c h B): a m ; b m . c-d gist® giib): c 

ftf ; D Jjf£. © tf b © i '' tf -t Cybaeus kuramotoi 



HI 2 IS»£M£ 

A SI (ftijB), BISS (ocular area), CPUs (TB), Dill 
p|5 (~FB) ■ ch chelicera I ame gijcSIS anterior median 
eye I ale jty fUJ IS anterior lateral eye I pme S 3 IS posterior 
median eye 1 pie fitfllBIS posterior lateral eye 1 cl clypeus 
ml USt maxillary lobe I la ©IS labium I st SSIS sternum. © 
it b © ? Cybaeus kuramotoi, id, lijPMBIISTlt. 


P©*s'#i5:tr* -5 (0 3). ttz, Faffi (colulus) 

1 o T© -5 (Komatsu 

1968). 

©<{E(T©-5. LfrL, Wm\^t 
< Tgg§|?/5©S£ < ix.5oc^Lt, 
g<Hx., (00. £ 

tz, 0 ®t© fi 9 (±1 L (M 



HI3 

: a £{S0B^ & ; b BSB^ & ; c Wcfifab. © © 

K + © s zn © -t Cybaeus nipponicus, ft|, ill P !fllill PTfi. 
AS anterior spinner, MS S 3 median spin¬ 
ner, PS posterior spinner, Co FtFIfE colulus, TS xt 

IKxtP 1 ! tracheal spiracle. 


tt@#r geniculate) ©^it© (01). ^(SKittfd; () t§© S 9 
t) i M<, SSnFiiim© 13. 9 ©. 

(2) £m2§cDBm 

<d&WMW$lI£, © ©©"tl© 
LTa©iigijicFi©t>ns. & 
§|?©;g$Fii, fc (C Ubick et al. (2005) fc J: (©Sit (1987) 
CL tztfitz. t < in, ft|©^@^©ffijilc-3(>T!i 
Bennett (2006) Ltz. 

M4K©0tffi (tarsus) iiJ&ffcinftS <9, 

EH (cymbium) i; ^fe5®35[< (genital bulb) (C U t;f b El -5 
(04). © 5 ^©'tJl©E^©®t^gi]5o-g : $ij;@(cJ;o 
TjS©;&$£5;&*, i£ga@trt±®T©-5 P i©^©. Hap 
©tilt ti, ^iiSSI?^© tz £g 9 «t -5 ft 

(retrolateral tibial apophysis: RTA) © s ’©>5. © 
tz , K© ©iHfflll (C (± $ © S’ © ft Bis © S££2 (retrolateral 
patellar apophysis: PA) &b~z> b ©/©^ < , 8©HI@IJJFbK 
i Lti < in*gx©>3. 

^1- ft| S§ (epigynum) (i, 1 o © 7c !i 2 © © ^ Jji ® 

(epigynal atrium) © s ’ ©> -S tz It © fplffti ft Sia’C <© 5. 

©iElllf (copulatory duct) • 
(stfttilr (fertilization duct) ©S^F&tli^ ii_hn|3 (head of sper- 
matheca) • Hoi? (stalk of spermatheca) • Sol? (base of 
spermatheca) l Z ||X &J £ tl Z> 3 S© ©.<?-><1 tUfr 

b 4' S (Komatsu 1968, Bennet 2006) (0 5). SffiS©# 
SI?lii©fl9B)C J ? 3 7'v^^i©©Eg, ^SSoBSI^ollP 
tea**, acj;^t^M'nii©r©5. 

© s + © 5 Sit#© 3 ?ft©i-> < 

b<(, ©©FaliiW (connecting duct) 

Tofi)©t©J (0 5). 

( 3 ) (chelicerae) ©fflS'tliicS 

© 5 ^©©I®ia, =t?©^Siti©f-'tife© < {fix© 

3>&*, sIS|?©Bl||g|?©zN'5 
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± 5 JfigB5Hb£ 



114 ± i'' 

A »©£MR MB), b-c £fm ^TE)• 5 +• ¥± 

i s'* 9 ■& Cybaeus miyagiensis, '^feJcRc'tB UUBEFJ, holotype 
(lhara 2004). 



115 9- s ' s 

tl d~ K + © 2 Cybaeus nipponicus ’■ AT ^8 a 

epigynal atrium i BS ®SS|5 base of spermatheca i HS 'S: 
KS-hoR head of spermatheca i SS SEffiHliinP stalk of sper¬ 
matheca I CD ySHHf copulatory duct I FD Stflfilf fertilization 
duct. 


5. — ^©SST'figged; 0f§iiLT©-£ C 

Pw ttz, (M 

ttJSIfr) c© 

Mi±^i©a-ei0ffis. stcotir, fe^t 

©KtfcJBSf* 1 iURflffiftJifegtf* & ft 5 

(0 6 ). 

1-2 

9- ^'/tloSii, BB^liffcfcfiR&U #tT?)?g 
{Iffrfr b tl 5. c^Sitll^Og-jt-C-hX^^'^gl Lteto 5 © it 
9g/)>b 10 gT', !J©*f- K + © 5 (itfS©© 
tflf i ''©'^ £"£ 0 hK»iB5. 

L, 1~2 tifag < b^StlTlt^hKftilctj; 5. ^^gtrii 

tf b ± X OjifiTftt# 

< , ftW^TitgWSB^'ifcS. 1-iJ b ± 5 



A £ £ © Cybaeus magimus, B tl =f- K + © ? y \ y 

■t C. nipponicus, C \ it 9 i~ % yx £ -6 C. yoshidai, D 5 

fyj'tD' C. sojoibi. A-D ©E tl iHtfiScft, ffiJB 

(lhara 2004) 


ti i? y •fe 4- 9" ; /x t© C jinsekiensis T? (4, IK [Ha t 5 n§i ££ 
Sif < JjgJ&B 5Ci ^'5fIS £ tl fc (lhara 2006). 08© 
M[°K4t~ 5 z\£>fKiS6 btl, Mim.©{£T"^ s 'h£#( 
btis. bh^©© 5 
%-c, ii©f$Bfc is\i -s 

b, 'Xy-fe + B 5 ^{T 

^Tii, SF^MWTT’ffl^-^© 4 jg (clglPBS c £#tBg 
IS&tifc. — (S', MiS©ffi©gtH#^^BMT-(41>b 
SSTPBfSJ^a^-x f-Vt£ £"£ffi5£© 
PfBmt^oT©^©. 

mv&ft&mmt s b b*t- a, ss#©tBst&m^/j\^ 

Sfc «:#-»>-4 XOMSS 

2 COJ; 9 /Sif^TrOlgS^b, 

^ < ©8(ih£#>i(c|^ l fcii^rtlJiLiiA^S b 

tl -5. v* y -fe + ± i '' V -t 5~7 mm <t irblSB'J^ 

2^1 fbT'i-S C iiffflb 
t^Ktl^tz (lhara 2006). t tc, HWT'eOlBS^&, v 5 
y-h + © i ^^©' j e©5ff{bL/’c^]8!i ) PP#©^^T: l @1^ 

isy-t + ± iss? 

Hb#L 

tc 2 4 BS^KLT, 6 ia^]f$'eS#B 

5 ift^^tltc. ffi#^;©^lf$(t, $ bic 3 H®KLTf)( 

feic 8 0^8 

5. 

2 . ttiMxroisi'ta^astt 

2~1 S 7 t>^ U (species assembly) 

t t A 7 ^IROffSti 3 mm t> 15 mm b b © ^ T'^C 
0, 0—©^.f,ilfi(Ct±{$+»-T' 

©Sfftt^/J> Lf-^Stt SUSSSt^^-t- 5 O^fiT'Sb 
5 (08). 4 t^'7'XIfflSM 

i^©*©af?W4t#icfiSfj:®SiJ^S/cLT©S 
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3.5 





117 Xy-lz + X ?''X'Tffl^Wxx- X 

UMB : Stage I, 1 (larva), 2006 ^ 4 R 30 0 ! 

Stage II, 2 ifpiXa (nymph), 2006 a 6 tl 1 B I Stage III, 

3 (nymph), 2006 ^ 7 R 15 B ; Stage IV, 4 Klitifo 

(nymph), 2005^X7 41 25 H 1 Stage V, 5 (nymph), 

2003 a 9 XI 18 B I Stage VI, 6 §1^1$ (nymph), 2004 a 

4 R 30 B 1 Stage VII, 7 tS&fra (nymph), 2005 a 7 M 4 

B 1 Stage VIII, 8 (penultimate), 2003 a 8 XI 11 B 1 

Stage IX, BSa (adult), 2003 a 10 JB 17 B 
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1.5 - 

C. kokuraensis C. kuramotoi 


@9 )tA'J'l'|Tlt|C;fc(t£E£M©9- i ''X"^JS2fS©tfa© 
MX (lhara 2007) 


X X y°MM t L TfB®£ titz n X X X 2 ' N X" 
X C. kokuraensis It, X 7/ h 9“ 5 /x XX <h !□] 0? 0(112 55'a X” 
-5 (lhara 2007). [h] t b WM £ tl tz jffija©ax X X 

(f¥©lS) JiTlijffiia©lsJl;:-XX X 

IfTItnX 7-t 5'sX'xoaxax 
X" h X X a OWllaai V. 4 tz, 
X©£t©$£K(4XX' h © 5 ^X'XlcIt^T^at < , 32 
HHsO-thd’ Xin fejgvaa £>tl£. L/;iBT, £t©ax 
4" Xoitixi, Jc*9, 

Mfir ^ u, tastR 

^'H^LTl'-S) nJItttX^a itl-5. 


tl 5. 

3 i, El 8 © J7 -5> (c, as© 
* X K * X 5 '' X"X, cftiU© r + f^'/tc. akiensis, 
eft?S©XX" h X ? '^X"X, cft~/J\3gor + 3 ->X ? ''X"X 
C. okafujii, /J''§4© 7 + 7 7 4 C. hiroshimaensis 

(lhara 2003a, #Ig 2007). £ & |C, 

g-XX XX X X©ai4, afclDT, £5gf§ 

©SW^ftia^X < {KtcifitiaS^ffiiXaS. £ ©X 9 
(i r±8 (superspecies) J 5 X "5 

atmiscTit ranj ttrm\ xoaiiw^s^a^a 

©tXffi£®SLa. 

2-2 m—vkX'ryzcom 

(i) 

ii©arh y 7" >J in(4, ax-4 X©X < {Hfc^l&aX* 
#£tl 3*§£•;&*& 3. 4-©iI-a(ct4, 
^XStSfBcXoT, 32EM©^@Plil© L < 


(2) »i=«ifittiawoftfeo 

TLfflzibnflafclDT, IqMWa^fe.S.aSXX" ifi ''X"X 
i 7 ■> ir 7 7 5 ' N X X C. ashikitaensis (4, 4 X in K i: 

i'atV^. lx>l, £ ti&oaaafea-? 5 ^® 

©X^btl, 7 -7 4-X X 2 ^X'xiiXX" h X 2 ^X'xajt 
''iTfeXXjfc© (0 10). £©X X faafeffliiWt, WM^t 
4H«IS©Sfftt©a^*SiftLTl ( '5i:#X.&n5. 

—i b n 

TV'S, lilftoflKtffflOioi Lt, a 

6 ©i^aifbtiTos. ±ssj^u©afe(4fifeSK t 
s&* s '^<, asi^jfivicxic^.sa-sfco^fs&T, 
a a © © t c h © © x* fi-fe ic ti s is isj is & s c wa 

1973). X^axlti), 

ti £'miijE lt v s nrntt#* s. jbaftiTUosifgffi 

(■/|W|gS) ©liST'14, XX" h X 2 ^^X"T^agmiiT©il 

fri^H'l'5©ic>^LT, ^^/if(fe©7 ->+ x x 2 ''X"t 

(C. sp. i LTfBg^tlTV-5) \tmTg.<D : &UfrbUM-& 
tlTl'5 (®a • ±iIS 1995). 
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MM SfJ 5Mb t a^fftt 



2.0 mm 


11 io 

5 /' ^tOflCfeOjt© 

A-B 9“ A h 9" 5 ' N 9"' © Cybaeus kuramotoi (t§), CD 7 i/ 
© 7 © ? © © C. ashikitaensis (lltt) • ?§|5 j|!!I‘©© > C HJ, 7 _ 

IV-2006. (lhara 2007). 


j£S;!iJgS|5T-(i, © 9f b © 5 yN A© ttffi Wl -© x © + © 

5 |oI§tW^ 5Mfr i~Z>. fChfr, C©©-X719, 

timtUtimKi-rt' h © -5 v> 7 

© + © $ ^©©{i^ftfefiil© (011 ). BbTO!-* 
©or, i^art©it&attsifflRg7£ 
IS«©ih L9cnJt^tt^S.S. 

3. iti!l.IW5Mttf>/'C^-> 

3 1 □ ©' ^ © $ / ' f 7 ' © fjli¥ hiroshimaensis -group 

3 A © © 5 ^3 mm < b © LMA < , 

HBiAicfctfS© ©ft^T-fe-? 

© MBS© AVI'-77£> 5. afeM/iK , fti2fg© *9 J f 3J f ) ± 

9-*"h© 5 

S*£tlic < ©©©i/-7T'*5. ttiAO DM 3 -3©{±g 
(Y^SD U ©f;:£r,7#fSHtfbft-5. 

fiSUffiAiaffi©^jtliA'J'HdtgPl-53-70 L, Ctl©7fc 7 
!B#a© 4 A!B®aMttlg£tl7©5. Ctlb© 11 a© 
12© t$5<0 7*5. BIPtKj tfi, 7 + 
3 9)9 ; /x )7, 9 7 1 p9)'99 C. gonokawa, 

9 X © 3 9f 7 7 C. tsurusakiu /973tf791 

yN © © C. nojimai, + k*3 9’ 7 9 i A )'9 C, okayamaensis 



11 11 (ojaW -S '7 X 9r 4- 9 ^ 9 © b 7 97” h 9 

5 A© ©lAfe©]gU 

A © 7 © + © ? ' N © © Cybaeus jinsekiensis (lltf), B © A b 
9 ©' 91 C, kuramotoi (lft§) i BlljJfiaMpiilJflBT. 


<D 5 Z (lhara 1993). ttz, gHiSJ© Ji 0 ©a 

® (il ti t"7 9 i © © C. biwaensis M5MfH L (Kobayashi 
2006), b ii£ b 1C 3 AIHica^lSIS^ tlT© 

5. ©J+l7" (i, S§p|3 A 9 7 9 9“ ? /x © © C. taraensis MlB 
#C©tl (Irie & Ono 2001), ±MlZ f± AfBica^BB 5. 
d ft £ 7©iSS7 fi, EHIII^fE{©¥#;A b ii^affoffl^ 

5 Sis LTi'fiu. © n ■n © a © b i c& r © 5 Mfr wmm a 

<h- b9l<5 iglrq A ifc 5A, SA0(l 1*2 !i{Uja&(l A55' ; ftf yN °7 — Y 

^tkA. 

ffi©MKtfi|©^Jfi^©l*lSI5@jaii, ©ft-?'ft0l3, 
14 © £ fe 0 7 * 5. ftMK 19, If SP©3c£2 © fz If 7 
t±A<, Hfip©S$ iii:flJJB©^Sa©jgt^, ft*&©5fc 
s®©m^fe@p^©^A©:£i\ ©Ah© 5 ^©'©a 
p a i"7%, ®iK©ifffi^sH©m^ s 'a©#K(-aA 

©5A, @RH©&lDM:fc-fA7*!3, fiiiat¥ ft 7 iillffi 

©m^iS©(-A < fa7©-5. 3 ©"© © 5 ^9©80B, 

ftb©j£itap^Jt^7, ipsL75mu© 3fflitaBf-fca 
5®4K©ff9ls©®©A'B)IK7fe-S. £bi© fi©^|tg§ 
(OoO-saB©®©<, ai$©^a*A'ntfj-©A© 

<b©SM©fl^*s. < 1-3 

© © (9c © A ti', 8l4C04Xt39©9©' ff © 9«£ 

i") i, l^©^lll ; A'BlJ©(cgin7^(®A'2-3|rlPa 
5^0 (0 14J © C. sp. A if) t&%>*), gff#©B«J 
^©>©7^tl7*5. 

3~2 © © h* © 5 / \ 9 ^ © fH¥ kuramotoi-group 

bm ©©if h© g©aiiii, 

BHtfilA), E3H, &. j9§BA7(9fe-^ 

t £> btlZ A*, Bi fcii L©a59fbAA b tl-5 

©'9h-©7ab 6. ©*'!©©'©'©(i, AbAJtl 
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IS] 13 3 if 9 A~ iy -tHUic Jo if &t8tiisK©^fiite 

tft©£MK (ftffljffi) ■ A T + 3 # i't 5 ' N :?' t Cvbaeus hiroshimaensis , JaHHHU' E3 rffTf? I B 4 9 S 3 # S' t ; ■ 
gonokawa, iSIMWfcJE&BT ; C T Xt 3 if 9 ± % C. tsurusakii, (tJUUEEISrif ! D / S? v 3 ff ft ± 5 tf* C. 

; E + t" 3 if 9 j- S A ^ t C. okavamaensis, IF ? 7 t t C. taraensis, feSlRfilfl 

7 tF ? '^7'^Er C. biwaensis, SMMiluSlIffJ I H C. sp. Hikosan, C HJ I I C. sp. Sasayama, J^)¥lRISLi|r[J 

Tango, rfJ I K C. sp. Nagusa, 


'' 7© C. 
noiimai, 
iff? I G t" 

; j c. s P . 
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£ i mm w5Mb£ 





I 


0.5 mm 


BS, base of spermatheca 
HS, head of spermatheca 
SS, stalk of spermatheca 
CD, copulatory duct 
FD, fertilization duct 


IS] 14 3 £ 9 £ 5 HllPf £ Jo f t ft Spoilt 

F^oP-fUjlt Qn\S) I A 7 + 3 ££ £ l £ -Hr Cybaeus hiroshimaensis, J[£ ft R'tt H TfJrfJ I B t 7 5 3 £ £ 7 l £ ^E: 
C. gonokawa, t£ft!lUtl£il§fflT I C 'f C. tsurusakii, I/dllltEfclltTjj ID 7 ?73#f f C nojimai, 

TrflllJjlMlililJ I E + t"3 ££ £ 77’f C, okcivamaensis, IffilfLlSR'tiHfufff IF ^ 7 t r ? t C. taraensis, feS RfilftftJ I G t" 
7 t r C. biwaensis, S£lt!|t3fifiiXrfj I H C. sp. Hikosan, (gISO!H b--p C HJ I I C. sp. Sasayama, ^jj^UlilTf? I J C. sp. 

Tango, flJ I K C. sp. Nagusa, J£)(t!|t|g[llt}BT. BS=§W#gg|4 HS = §W*±§I4 SS^fjfS^gl?, CD = 3cS 

ff, FD = S£ff# 


;j b@P i c M T 5Mti L, m © MK'ft! © £JBg © J® (c it $ 
—4j, 

* 6 tl, ^ifflPltMfiSaZ L T © S £ ftffilj $ tl 5 iffigtap# 
(i(C54 : fti'4' -5 (lhara & Nojima 2004). Ctl4 7f 
iC, t" V £ j. £ © J £' -t q bitchuensis, £ 4 -tz 7 9“ 5 
£ -t C. daisen, 5 7 'If f/ T ’ ^ C. mimasaka, t"-tz 

2 f 5 £ £ C. momotaro , ^ -2 7 T > r' ? t C. 

tajimaensis, £ V -fe 4- 9“ 8£ s lB®£ tlfc;) 5 , 

< £ fe 6ffl£l±©7fe|5fc@a^KSiJT-# -5. 

cflbffli 4 £ £ *9 £ oUffl) 

t±, mmtzmmtimm l tz^m* t> -o £ *>, 


itfcWmSfcS; L -5 £ frtiiT c £ MT- 

#6. £*M£ 5'N£'£McJ14-3#@0P^-eit, @© 

©©, 

ifiSWttS £ £ <0 £BJ5K4'B*J©4 : > y 7°M1S©&ti5. 

£ £" h £ 5 ' N £"£@i|©^^ t>73 C £ 

T'£) 5 (lhara & Nojima 2004, lhara 2006). MIE£ ^Sl© 

SStttc fi 2 fflgafe £. 1 o <" 

©T\ t £ £ £ t4 Theridiidae • -££ £ £f4 Oxyopidae • £ 

£ fe 4 l otiUMKoSjatl©— 

% ©T\ 3 ££ £'£|4 
Araneidae -4 1 t £ £" £ t41£ £' iC .& £> tl <5 (IHtC 2000). £ 

£" h £ 5 'N£'^@H(c&btl-532®£ii4xt < TtJ; < §* 
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H©ttK©—@l$t 

<" (015). ttl4K0f!iyKi§ (conductor) Otitic ii, S 

t tz ti mm w*a <r tiz&m k mm&itz ■ hm* (api¬ 
cal element of conductor) i (t tl 5 ft JR tylj & <5- Z> tl -S 
(0 16). b (iftlf, 32ilf££ L 

-ammKttmtz. ^@i$©wi^©^n 

T'fof), L fc 5 stiffs® (epigynal 



0.5 mm 


12115 i~ if b -j- i. ' N ©^Er Unified E> tl-5 5£PIf£ 

t (fllffi) : Af#lf Cybaeus 

karamotoi, lit □ ft ft PI rp IB 5 v if * © 5 ^ C. 

mimasaka, *®ft®g|IHl I C t" -tz y d- l « © t C. 
momotaro , |S]|Ijft|3J|JL|rfJlD^v : ' T ?d'? yN y 7 ' ; &C. 
tajimaensis, ftl¥ftS5^f[J. 


plate) ©iHP^icRt ^ © SSI? tr 32 S □ 

(copulatory pore) L (9 i $ l' T' l ■> 5. 

3~3 © 5 1 K + i~ 5 / ''I? nipponicus -group 

( 1 ) SKS<!:SKS 

^©^•f- f + ® ^ (i, 0 ^©© 5 /'m© 

(mMS3©-MfgM<)- 
raa-^LWi^^s. l^l, 
ftlrfi: < , -f X(c % $ £ £' £ fcisK©ifflWI£ 

JUfFl?*- y> tl -5 . 

(SKSD £M©*ffl (3SKSD rin>3 (0 17). 9A-f 

b 2 P; t Ajti k itgjBmwm < ftfi-t ?> &, a 

0 $© cpSi-fc^ t pga©—g|5tc b ti s. t tz, 

ftKSifiKSiit, ffi©MK©g^^®'5 tf itT'tf < , tfc 
iP © ft $ ^ H © © rtSKtiia ic J; o T fc KSUtr § 5. 

SKffl-eit^:f$Wicffl< ) gffig© 
_hn|5 (head of spermatheca) i 15 q| 3 (stalk of spermatheca) 
<"W^ S S©. £tz, fttP-o 

T©<5. ituzttir, L 0 t Ltz 

mm~c, ■$zmw&£ -aC’ttiS®©Mut^mn^t-s. ft'Pa^ 

Mii, tl©MK/'d'0--etf < Ifffl^il^tjCftPBlWeiba (0 

18). 

(2) 8 Batt£«*Mfc 

t£g«OT®Kfc#5*^ K + © 



2116 © *" f © ? ^ ®efigf©£tMlftffl|£i011f 

: A f # 1 t 

Cybaeus kuramotoi, lil □ ftl)C etc? IB l’7if77d"5 yN d' ; & 
C. mimasaka, ,^®ft®g|HT I C f -b' y f ©' © t C. 
momotaro , I®1 |JL| ft I® fi Tff I D 9 l -t C. 

tajimaensis, ft)¥ftft5tTfj. 


2117 SKMi®MM©*MK 

A-Bif©£@i)K (Stffilffi), c-d EsHilifipfflfiJ : a, c 
litKiftEfllNim I B, D lAftftrWJtllj. 

\zjfi-i L <0 LTl'5. £tz, Mffi#ffi©$lJ©^;$ o 
T $5<Q, SKMi-ii^l'SlJt^btl-S. 
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A B ^ C D 

«V*\ Oft 

E F G H 

/1 ;-#v #% *% 

I J K L 

0.5 mm 

11 18 * ^ K * ± l S' if* 

A-H SKM : a ; b SmSXmE ; c S&SMffiflffi ; d AKWJSffim ; e ; f gftHrt ?bt ; G 
vmmtm\u ; h jnt*«$®w. i-j : i if autism; j if ansum. k-l mkm : k wsugsHm; l sjh«$ » 

§ rfj. 



11 19 tpStnEMlzioll 6Jj ?- K + 9- l''?* 2ifflttifiM 

AiiSRS, HftttSKMtr, 6&§Bftlff3fJl(2, SKMtSKM^BFWi-^£>*i*:&1S»SfflTU 
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11 20 SB*Icfc#£#K + 9- ? ''V^cDi (filling 

WMWttSRM (▲) gMW&feKM (•) ^ri'5. ctu^ 

LT, ,H®!H • P5iIj»dtg|5©fiKSI (A : Effi£yg©) ttSigp©#®^*©®, git!lit3|5©feKS (@ : JgtP^ffi©) k& 
£&K, H®©S$^Rffi©*iJWr B TO*m^7iN®*ffl (♦) £©-5. 5M®©6fe 

§ ©J£Wiil*/i' fcWBSigS tifc^fllT. 


* 5. jgf®i0oM«Oi5I(£ * 2c 5JESS £ SffiS 
©ffigRT'ii, jSjjlffl©^^®^ ^ttC4'5t £ fcfc, 

(HI 19). £tlb 

oftftMWdt-li, if Mt 2§W^5£LTtbitU 

J; -5 

tiO^Jffs^r o fif$ fiffltfl $ tlT © & ©. LfcJ^T, 

£ ©M® f- tiSKS £ SKS© Hd fc L T 

fc *3, ^ ti-?' tig ti -5 "£• * •£ nJtltt^ii; ©. 

£ £ £>;)£ c^Hlllitil®Hffl'J'C'ii 2 @£ LTi.S £ oT© 
5 *f- F + £ 5 

btl, JsKi4£@iS)dS0 2o© 
gfcIWItfcg^'Cift©. b o'PLtiMKlfcfrl-zijT F* 
± i '' ?"0 20 © £ is o -£ 
*5. ^SttE££0&tfcS|SfcH:, 


K§^U<^t32>£ MJa^©53-^^BTT, 2 l)'H(£ 
(tipi£ |5j^©SK(S)6 s 53‘'f)5"t'-5. ^ tz, cfJ|I|ifK7©—‘ 

^£raaTfeSK^m?^nT©5. £&ic, msjm© 

tpMfflJjfcftttt §®KSiti, A'J'H fr b OiP®^Sffifi 

ic^t 6mi&moMH *ffl£ti, £ £ 

^b^@lliH^')7£ALT©-5 £#2. itlS. L^L, ®K 

s©5M«©m®jT- a, ®K§u-^r B ®-sKs®m s ** 

ffl^£im b Wi;:^SLT©S£^lc||^S. ttz, SKS 
©2tiN*HIte, f$fe/s£"(citfiiI60Saii*5 fee©, E3B 
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© l '' 9* ^ 

t, £ 

f$£ Ltli l 

36^^SoH^!±B ^ifolcti ijoo&Sri*, ©tl^'tt©® 
SsHEI£308 £ i" 5 *>, £> -5 © hi lojfflrt ©iffiUfftSISfl £ ir 
ZA\ li^T'(i59'il^±©IS^iiHil'C ; *-5. 

4. ©tf h©5/\^*«#0£3rW»$Mfc 

4-i ©tf i-© = /\y ; E©it!jiittgM 
(l) fgftkl£®%Stt££ 

© ii Y © 5 ' N ©© (i|JL|P®®(a''n^r 9 -i ©jS#fj£ L TgH 
LT(±.tbf3WJ£<MLri'5. ©o7c©, ItoMK^i* 

a $ $ £' t sgat®wawss* 1 ®* e> 

ft, BMK © orgm-t 

5. £<ft, 

3lM'©±4II0^^S^'gil : T'*5 (0 21). £ ft b ©itHS 
ti, »T’izE^5 «fc 9 m«M©®lctt^tt£®f§©iMl 
iti6 c tfrt>, l o©(£®iEI (In)—8) trafe 
5 £#© btl-5. 


(2) 

© ©" h © $ ^ 9"^\ci5 SitMK©ittBIW^M©il#£5: 
■fl|£ LT, Jj;ErPJljai-fctj-S8i i ]IM'©ff^©)5'W)c 
ffi£022 ©ft©ft©±tM4[i, MJH^-^f- 

LTffllBlfW^^LT^SCli^^S. ± fflJ 11©T W8L 
T'ii nj £ r2j ©HEI© £ y5JJII©B£3Cft, cf:^-eti 

ru t r 3 j ^©Htim-efi rrj 

£ T2j il') =t)fc, 5®tlllffl;©'5} 

'ffr© <E>. 

m;i i©TMit t±, mmmm km;i i ©mwmm 

Mt LTKBljT't 5. tZ.%ifi, ii->§ 

<0 £ L7ci4IiWl i #S©^©iftS'Cii, 2-oOMMWlOfSic 

% (0 22 

© 1 - 2 , 1 - 3 , 1 - 6 , 3-6). iititi, BM&Ws.ZWsMS&k 
a©P^l?afe^flE*i*5c:i*^-t5. ©©ft®, © 
ft©'ft©H0Kft $ t £'©©811;©®^©®©©^ btl-5 
&©©, ©■f-'txfeH8F t 3©±tilIIW^S'C'S)5 t&tei-c £ 
^T-# 5. 

itW^PiMf© gj^m£«5Mb£(12I©S ££*>£, 53- 
(bLfcftfflPB^C^i^KtFSSSlJ^S©©. ©#" f © 5 ' N 
©'^icfctt-Sffi^^PSSi LT©'/5JJH(i, Si©il{E?32 
$t©P#H£©-3 © <0, 8S)©PfS£ LtllEoM©^ 


© 5 '^©'^Jl©iffiW5Mb£ffl^Sitt 


[££©.£ •©£>&:>& Lfttt©. 
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'9*tt#©£ttK®^S>t. U 55-^HI©At:-fflo /•cS^©it,^t?S* Lfcfe®. 


^rflJPM^-S bCDtzt^Z. btl-5. 

0 ) 

SffiSffifflJH (cr?©^) EftrUJIiai 

ttMftStffitffc&ftS. 'ff©JIITMt«(ci5lj-5 9-*" h © 
5 S'■? *: <DMS&]&Mlt 023 © tfc *9 T-4. £. £©±fr® 


icti, fc-Xtt©f®g£ b 

•^ilWIfflWL, < 5Mt L 

t©- 5. ^/-c, 

*S, ^Gti-5. 

H 23 © ru ©® 0 {±a:©jiiTffi® k# 

Jhl, -Til V © 5 y^tt^^taljPllffigR© 
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■r 5 KfiaW5Mb£ 



1123 s±# h 9- ? ^^ oMm&jgm 

9*©±®(i*©£MK©^]1/M T®ii«»^©rt®*it (SfiW). afXfflS^tt^KIfcM/SU 
©l^tSlLfciffl. 0(4 1~4 h 9- ? ■ £Att^n€tlAtBf!(B®5Mb ; &7K'M 


LML, COjt®©i4Ii 
muskm «i£j@&a*itiRfl®pg©j£&ig& %lt 

g^Ai^^fTLTA-S Afe, ©-ftlfe©*" h ± i ''■? tO 
it&Sftllffl £#*.£> ft S. 

a«o^]ifr0ii^^5i, pg-rs ru-r 2 j- 

r3j (Diiaii, 

Atl^'nj; < ©Tl'5. tz.hhi, g&tDj&RZMfr < & 
6t, r4j ©HffltePglbS r2j ©HSU/) T3J ©hei 
tflTi'5. a*" h a 5pg-rsnEi 

I'Sfilj-t'fi < , Btlo^^fUicA^fflAT-ASA- 
x»btl5 cm 22 #M). 

ctm, tt&S^Mb^iciigoK^tiMJ;- otSC 
tztz (4T-!i^©i2 btl-5. 5MU®©ifcM 


•f-nici 5Mfr 

«/J^5}lrf-sEH1-5m“©5MbMli/)iI£M, il*8£# 
9 - y 15 A £ £ £5hK L T A 3. ®t A 5Mb tt/® 

(4, MJII^i''©±ti2®WA#llPfii©?fffii;, ii±©Mf^ 
m i z «k s $ w © 1 1 b u o ftism © j£ a i *g/jN © 

^rJxMM-5 btl-s. 

(4) *!WlCfe 14 5 

© 9/ h 9~ 5 /N V^ coMMSLlt, MJIIfe i' ©it!jJf^6\(PSS ; & 
^H?«lfiLT«3r(|S|i:MtS. —AtriM HHMK© 
£ -5 A At A/M5MKItM i £5'f L fe||05MliSJ?M(4ft o 
Tl'fil'. 4L/'H9bS|5iA4, BgP!#6#5£RSTT, 9-*"!'©5 

tl <5^SJA*5MlJ'f" -5. 

i^nsffi^ &<&&&$&) 
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0 24 liiPlo JzUtiWiztstf&i-Jf b © i ^V^ecot 
£(2f£©HI>7\ Clhara 2007) 


fc i2 -5 © ©" b © i '' 'f X © HS4K © ttil * HI 24 iC 

7K l tz. tmmommwmmit, ^®H©miii« 

2iiH©*fflT(2iljP 
Hffig|?lcit^T, <^11LT©5. ©Cist 

J^HMP m^X'&Z>tf, )Ut|©S0££ bi-PL < «&££, 

&ns. ^©shh^suk-© 

^Jt^1imcT<fe 1 0, PSf5©SElTHfS^p®tt(c/j; 5. 
—It, Kffi3cit2©/J\S©i&(i, ^nfi©SfflJ;^MH©S 
Hi©H-5*^©M[H^^bn, ©me© mmT^assp© 
B^l2:< fc*. LfrL, ^©MiaW^ii^lSH-©^ 
t-mit-?, Mpm m*MRt lt^lltp&p. 

ttz, m^bt>-?frt£M^x&%bi, mmwmmnm 

©ns. w®g§©§sp^©mif2, hmk vfei-imtm 

Site, MPPiSK^it^i- LTLilPHiAttlOSHlTS^o 
TPS. IllPH©SffllifjiP M&WtK fHH Xfcfr oTP 
SOie^LT, ^'H©S0THM^©fl^lA< SS’SlfT 
&S. iC5A s ’, SffilOJF^Sim titltiSfl^lEiimS © A;©' 
Sfe&n^p. cmn *©MK^mts®»-jiP^ 
<©©nsieif, A'i'HoSHI^©©" b © 5 ''Xx 
k%%.Zm&or>Z>tr3tt£&. 

(5) isttBffl (circular overlap) 

ffifelcJ 11 © J|#kj 11 (eft £ tl fcHi): Tfr k l±)gTU© £ © 

14«T(2, 2 -3©ilS 

(H27:©S« •<£Sm®3D ^^pJTWicEffS^tl^. 
Pi&©2*0(2, MiK^ft|Sm§§©®Si^'fi 
tioTPS (0 25). ittz, \n]pJjt!^]lcik^f~$~ S C © z) 1 ©, 


HTfc^JgHiiOgXi; L fcJ3l]© ©itfEWSHjTifc S ©fSffliJ 
TtS. kZ.h1fi, sn©©2*0(2, S © 7 K P 

■f'txfe® *" b © 5 '' ©tOitilllfi^HI/’i'i: S©2H S ©© 1 'T 
^S. tUt>b>, ©2fb© mm'TO^MtLnttig^©? 
©>, ^gtWi-iitl©Sfflf 3 0 i lT^(Pigt^|gii L tz box, 

BSttJtlS (S tl^r/KHS-Srlm^S (ring species) iP)) 

© 1 We©#© ©nS. itiiflWStn/eS0 i2PgHSS 
Piifi^nTPSsi^P;:©^©, bitts 
W.li!S:Pftff]Mft4toMMX'&?> ©#© ©nTPS (7 v © 

-7 1991). 

SttfiS ; £^'l'ti^5ill©ilfiSW^^H0 26 © © fc 0 



at. 


0.2 mm 


Ml 25 — $bfi'i$t\bRJlz\a]pj\&]iz5t : (fiX & 2 SEH®S®^ff 

©mi 

AC (20 27 ®@, D-F (2#©*g|. A, D ii£ttK©SiW 
B, E C, F HSS«^©pg|5#it ®fif» 
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± 5 jftfl5Ht£ 



n 26 ± # h ^ sic * s, n s ffiswss i stttM 

±13 b ± l iilJOPMftcrn^ £ y“MMt LTfBticStl/:^, ltlfffllfe@^5 (Stffif#) ©fitB$ S^t tiggfflia 
®V^'V-cDg|15}a rftffiMJ fffflJUT®®, S®^S©3ot^tiTV' 

6. $>©© u-fflg|35)-(;i riSftSgllMJ 


-eafes. ESm@l5§u®*Sltt, H?^rU^t>p|^W®Jt£SS 

^gPic^TtlLT®S ( 026 ®^®^v-®±lil«). P©S 

*9, Sff#®±g|? • • 

l®5ofii5oT, #*ll < FWI L T © -5. 

L, ^FaWi^tj©# 

«©ttK©J£?Xl!i, Jia©©*" 
b ± 5 ^ N 9 7 "'E©SHIiy , v§^S©{±‘ ; 9- btl&®. Ltzfr-1 
T, iSSiigSFSJIElW:® *" h ^ 5 /N/toiiSiM® l 


o T' & -5 £ #;i b tl -5. 

— 1j, EffiSi©*fflt±^©it«TiiH<^TfJil±J|lrf]©R 
©SBlffli^FBo "C ■& *£ £l 5 /)£ [a] IXltJ.lK'Sr % '^ifllJl^Bit.BR 
©i ? I©JIIT'Ml±Sift®^Ei-llitir55' : ftl't5 (0 26 ©it 
©^u-otfrlgc). Hi^Tfr • l±JgffJ©S;f§(0SHI(iJ!2© 
±if h ± i''y*<Dmmt&m<D#+ •> -fw&'o, 
§®*ffl£^wi^£>ti3 ctfrb, ^n^'nmLLfz 


£5i&ffl-ei&S£#*&ftS. ic^i( ffojilTi^tc 
55-flJt'SSffifflSfflli, WbIW&SIII^LT©#' b © 5 
igffS©®M®^S^iiif LT©5 J; 9 IZ.&7LZ. 
£ tz , ffiMK © Hit ©ff^J t> Jia® ftffl £ *3 © g* 

(023). 

■o £ >0, H.& • J±)gTU© ftffiSiSffl (i, PS'S S £ #" b 
9 - 5 '^"toiiiiwisgii 

|a] UJF®^'Sr feoff©JIITlm:®®iifll(SJfcHI(i© £" b £ i ' N 
^EOiMlifflDt^Wtit u i^’sjfg'C'abS. S; 
®fii-^-r5^n&©«iaw*ffl!i ; anns^iES;!!® 
®©*BI^Lt, j£^S|5M#Hlio^^oT©-5. 

4~2 £tf h^s/^tSfifoJttSKjiMk 

a) iisi^iifciiad^ 

£ £" h £ 5 ''/tigTIi, & fljMitM 

KfrtfTi-# b © 5 ''?'^7W£KWJ£< ^-tsotc^L 
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Gft5. ft 

tbUft^fttf] EltftLTU5 tzlb, ^(PliSt^S: Ltl' 

5i*5sns. ttz, '&Bumvmm#)ft^z\$, mm 

tfiftittz ij-r*itt£<, © ft •? 

mm iTi'5 print ** * s. 

a:oji 1 (i? © w§ggp?tioTLiiPtijicsnti'5. t tz, 

^©3eMt®‘5MJi[ • Mgfejn • ffiMJii • nwmwftik&m 
tMtS tzhb, So A*9ftT 
©5. iOtztb, COmW^iiOii'V 1-l''V^OfoBM 

mnmtiftmm^L ® 27 ), m.m.ommm&^tt 
ftft'bft^Et (H270AEP) t y-fe + ft \ ''S^e 

(S) © (ft ft, C. sp. Takano (♦) ft C. sp. Gonokawa (A) 

©2@©*!2«« (0 28) ft)5?fr?-5. 

-fty-fe + ft 5 /'fti 2 8© *12*8© (ft, ftfl? 

ftiftfft1®JpjTW'C<&£. ffifcfliI ft lift© ©*&&*»& ^ 
v-fe + ft 5 ''ftftft, Ctli©?5JJIl!-ttt 
I2«@ C. sp. Takano ftlt§S£tlT© -5. jffij SOfttfiMO 
ffijSffl E (ft?f2®8 C. sp. Gonokawa ft)?7ft ft 5. “E, 
ft ft b ft 5 ?ftr ft &t& £ tl -5 mmffiMM (ft Z tl b ©8ft 
ft fit*MW. L, )tfg WE ©ffiHE W§tW ? BUS £ ft T © S . 

(2) ffltttiraHb 

2- ft" h ft 5 ^ Eft (ft, ft £ ft’ £4'gK©itKIW^aft'fg 



0.2 mm 


1128 ? 

A-C J8£«1)K®»^Sftft?HE, d-f m&Mma l*l® 

flf ia (SflS) i A, D 9 y •(? + t G' 7 t Cybaeus 
jinsekiensis (?), EftRftEral^BT 1 B, E C. sp. Gonokawa 
(A), EHHHS^cflfflffi ; C, F C. sp. Takano (♦), Eft 


26&ft£^MW&an?i>£. — e, 

© 1 ©©atiftft b ft 5 ''Eft© 1 o©±4@Mftl0^?'S 
ft *5 b-Dtztb, ^offiftMSlfr tl 

ftESHlEESES i#ft E>tl5. 

EEHE^^Gftsuiii^ftTftft" h ft 5 ''Sttmm 
tfilizfttfift -5^n2®8 C. sp. Gonokawa ©^-ftiR'ft1?0 29 
L tz. Z ©?!2®8fft£f )lfeK©f§?gs(-?XR©3li£2 
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(0 20 , 

7°StM£^tj lilPMOftffl^'/J^^ lo 

©fcftLT, t £'t 

4'ggic^a l hk-*** &n *. 

i < ic, *fa*ai^©^7ij«©p]|{iijicpgt-5^*" h i 
5 ©14iIW*g|i < ffiTl'S. 

t/'joT, ^OTfeiatscaa^xttc^nit^^ji^-n: 
tz-j-M' h © 5 ^ ^ omm^mm k -s 

btl5. 

t tz, Z ©7fc|H#8ti, Bis© l < {Hfc 1 if b 1 l '' if 

b o) i ti53-^* s 'flUBff6^31?ab -5A*, ltKWB)!s©S& -5* 
ffl (O : ?£S;6s7j\£©^^HJt£ko) i fiJE < IWIfrfftfc 

(0 29). b 

© 5 X^igg^fe 

o*|©Lfc*ffl (•) tt/hSl^jE&k-o&H (O) 10 
i5MrZ&Zt%z.?>zt&-ZgZ>. ^©il^-lcii, *fH# 
^Xt£^3 £ 1 o SHI © PH tr ti t /i'XBBmffi® 
SSffT^fc1 o -3 

Rjtltt* s '#x. btl-5. — 2 j, 1 (1 ^ffiUHlOgffitl/’cjlHIi 

ti’f'trf^XEM^^jtPMit/^iilillItl'S/cfc, Ir]§t&\H^53‘ 


7)11--5 <1 t&Trg&<Dfrb LtlSl'. 

(3) iK$H&PHK£ffi 

© *" b © 5 '' if *W&<E>&M.ltMMK}K 111 o tzi M 
IzftluL, ffiogi 21i 

©. L^L, t£gJfc£^®©.fctSg|JLl • ©Kill • MSiJLi 
(-S-^-3 -5 ^r^y) t^-oi-zWM 1000 0l i, J£ 

Sfi»5KJSHliKlilft^SW»^HT©-®ttl«lc[iSil53- 

(030, ★). 

si&aam, 1142 

m © ill tr cb -5. ill® 1JH2itkl|? (c !i v* v -t? + 1 a - /n if ^ 
i5ML, SIS 800m £(±©Stt(- (1*15*8 C. sp. 
Hibayama ffiffilM* -5 . 

*8(1, £IMK*iii*®lfs©BSI* 5>, 1 #" b 1 S ^ * 
-t ©i£rfil8§l’C ; )b 5 1 *££ c? ti 5. t tz, ililMS?-*'!)'(;; 
LTH®©tt«te#fc**IE£)ttTl.'5 d i, ±ii 14 5 '' 
©■ -& © g&M&i&x i # x. b n 6 * t o isa 

Lmucii*«e., a?¥w*sr*5i}saosn5. 

(4) 

f i)' 11 1 -t ©ItjjIMSl J ?- > 1* b © 5 ' N if -t 8H¥©8 



H 29 JlftgcOSIlIC £ tj- 6 *fB*8 i © *" b i- l'' if* 

A(4*lB®fB Cybcieus sp. Gonokawa. SEP (4 i - # b 4" 5 ' N :?' -t C. kuramotoi 77, • i 0(41 - tl^c 
®-ri'll GtlSttHfld^lil^r^'l. /h$©lLfi, 9- # b © 5 ©-t® p fe^HHI. 
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12130 A HI ill a A A 14 STaH®fl (Cybaeus sp. Hibayama) 

★ C. sp. Hibayama, Ot A' If 1 C. kuramotoi, A 

X V -fe + A A N y 7 ' C. jinsekiensis, ♦C. sp. Takano, BC. 
sp. Gonokawa. 


TflJifTT^TAS T-XTA < S-GAS. MUlii, jftjg 
fa@MiLTfflSft&®©#^£fffll®-A5. -S', MJHtt 
S ATT'A < , ASSflJ& 

Hf:LT^fcifx.bn5, 

ja ^ b ft ffin © a ® j 11 -Mt±s -e st is ^ n r a 

STlB®ac. sp. Gonokawa 14, a©JI[7kT®TME'C''A S 
HfgJ 11 i if gfcl 11 A 14 $ t A Alft® i, cn&c^ILfcff 

(0 29). Tit©® 

4IW53TJTG, j^fiTSTeAT h A 5 X'ATG5HkU 
iX©JI| ic^-3 L ATt£t4Tab S. G 

©*fa*atiffiMK©^Afs(-A0tt©^E^'l6ii L A$£ 

14 Aa*t®i»»S|;bn5CiA( AOftf^tt 
^tLA'4. 

t A, THttMjTolfA^TT S 'J y -fe 4- A 5 - ,N ^ A 14, 
THTtttXTMk U MJ1H Ai&o T5>T®TffiT L ATtktt 
GAS. -X XA +A 5 ' N A"A(4l£ft • [Bllil • IPX • 
ftffiRoSTSifWSAt it ilojll 

7k^©BMIIIiWMlllT&^Am fllJHTMEM, BSf 
JIITf6T)l[©TMEiSlT4S'A!lAA5M:®TS G AS (0 
31). tABliltt'C'PgglS AA^EITTHtU Mil I A/D oT 
^T* TfTA Lfci fix® A Si, G © A 4> A :TT : K#S ; £-f#E!fj 
L AAA. 



A 5 ^ AtM(4S»ttT«LAiiJtlc®mTAA', M 
J11 Ajfi o tA,|Cl L AfsWT L T 55Ab L T A S tz ©, 

'M/Hifl-A A A i#A SCiAAAS. $ 

gig TaAAS@*©®® 5M£WAfe, MJJUTMETT 
SHiti -a L A nJttt4l4T5j'A#T G A 

S. ^Attfi^S© 1 4 74“4 A ■> Carabus arrowianus 
(Af A|) T'i4, ±MzKAA oTMJHA'METLiliAA 
fS^A'MiA#AAfifAA'SS^ AAWWA5 (XfSEB14 
T2004). 4 A'?'ti©5}^i©g*CfeAtf), Jllift 
l ■> © SfA aT,@, L T A A fifATiTTk A i" © H A Mi 11A'ME T 
U TME^A^AffiALAAfc LAAi\ fttSILt 
f ASiPAS 4 4*14 1 '' A^@ff©aT'(4, t®TT)4lX 
MET LT feSffiWT^IPA5 2 i 4A t S 
£, S G A A A S A ©, MET L AfifATM® A ^ S nJf^ttT 
ft < A S i#A GAS. 

5. K + AS/x^tllllro 

fAlt A X ©^Mk Afii^Mk 

5-1 

^pATAaTtlfAli, STTAaT-fbAAAA < , A© 
f£©fiSa©0P)fiTT?yA A ^tfetlAAS (1HI4T 
2002). #tt8Afc-i4S4 AT4l©a74yM'J 14, 
fAAS Xo^ASilica®GfSfiK^ AS. TABboPAGT 
SiAt'14, TSJ©A A K + 4 1 7 '4ABtS©4 4* h A 
1 ^^©figaffiftTWAT.STTAS. i GST, 

4 4*14 1 ^^ti^OAAAiSSblW-eii, AAATA-3 
T44K + 4 1 7 A'tAi < {HATM©*aT5>TAS 
(0 32). G©TSi©IIIII14TSJ© A A K + A 1 7 '4’ti 
iHMWAttjKU A ©T@Ss l4Tlti© A A F + Al 7 'XA 
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© l zM©Jl©ittIJlB5Mb£ffl^Sttt 


©fflffiffMB <0 , ZOQl&mfr i (ijffij#fi{i £ X £"K&J;XX 
(0 33). 

LB L, £o £ tl i (D\a\pJx^}MWUi, 

m©£ x©M)iffs-©£xoioPMtio, mffl&git 
3RJ6SoSS4tfeSS5«k5tf*5. ©Lie, ©n^noli 
ilUcfeldSIMJTWBIIfflOffin^B-febnti, ffcfe (®fi?S 
£jtff&3D ^^jas©Bi® (Effi©fi^) tmts.z>m& 

B^©. j?iJXlf, ssgu^sp-e (±0 34 © J; 9 1C, XlS© 
iiX F + © 5 z'X©(iMfeBj^fiST'BSOtcXfLT, B 
§U©*ffl!i^Ife3UT?ifcS. l/ii^t, ©n©'n©ift® 
Ttefa-tM XOjgftS 2#[©|©fBlic4©|g[lBfiffBfi tvf LTfc 
0, BSi©IIEI£©© F + © 5'NX©£iiBlJ@T'&S£# 
X ins. 



IH 32 if F + © S >' X©fltg| £ © ©" b © \ *' X 

©«ff®5M 



HI 33 loJfiffWl^^'ff'^'S © © F + © i ' N ^-tSP ($£fi 

utiBJtm) 

A © © F + © i ' x X © Cybaeus nipponicus, B C. sp. ©i® 

* : *©£MK (ft*. 


5-2 &+>-©x©$Mk£a$Mk 

X;?S©©© f + © $ 'M© £j£liB© , (S1i©5M£0 
35 ic, x 

Cf?©^) ^r0 36 1 C)k L tz. XclK©©© F + © 5'M 
© fM'J'H • EHS • B.jfl lcj£ < 5MB 5 © ic>© L T, BSffl 
It ifitlitK?©— @D ic |5g o T5M L T © -5. 

© 5 ' N ©©JlXti, BSSsfliJSi©^ L ©^tU'fbB £ fe t£ 

© H§MSl5HbB\ btis. 

* © KB © 5 ''©"©SH-Trii, £JB&©J&«gtf 
S £ X iT^btf-f, M©£ X©5MbBlS5Mblc;Bt&SSU 

{$-©£ X'o^g'fbliSirW 
tBMb© * 5 £ © 9 B B-Cii ft < , 5Mb L fc«R8 

<■■ ss#©niffi 

ic^tzioBk Lftte©. £ < ic, {$©£ X (£5®t§©£ X) 
B'Mft SaiMlT'iixIlB 5 © < < , 

Iffiolflot'fXii t SEM © ^WWM ic W?ii ic ffl © r 
©S£^M£nS. ttz, *fF + ©l 3 '^Iif0l5 
{biiSpJTWicsEt B HjlittB'lS©B, arsMSfPiiB^L 
/ciSiRlC © -a TiSIbW^ftX £ X'Oli® (size adjustment) 
«bfci#^btl5. 

© © K + © 5 z\ X© liliMjSB 4 mm BHX S L ©Bj5- 
<, BISS tiffin 3~4 mm < i©-£2bS. Li'L, M© 
£ X J fM®:g§©£ X©;@©(i|MBWB|lfflFBlniiB£|LB{c 
M&inSB, M&5:tt^©lftffl^icf£lM X©1f$|B<& 
LnS££BBS. StSUBHSUB £ (0 35-36, 

14—28) ©B3ffl©:Bt BfIMfi, BSia©©B©S|5ia 
(0 35-36, 1—4) 'PitWWjtei: (0 35-36, 31~35) (C 
^.IBStBS!©© © F © © 5 'nX©©/Jn£ ©{HH$<fc 'oizM 
TBS. ©B, ©©"F© 5^X©ag¥£^§rWlc4t^BS 
© © © F + © 5 'x X© (0 35-36, 

1—2) icJt^T, jffftjttXr © © © F © © ^ zn X © (035- 

36, 6~24) xi±{$©s xxm^ ©mbbb- ins. sn 

1±, i^BS©© F + © 5 ^X©ag¥©BMa*s', ©©"F 
© 5 zNX©8fflcj:b^<TB:t © £ £ icKH^BSBk Uafi 
©. xEftPIiitB^nB o T LxEMISiitB'BM^:T-B 
nii', ^^iS-p/^Bjffil)'S/C (character displace¬ 

ment) BE ^ S !§-□iBS£#£btlS. ©©F + ©5 zn 

X©©{B©£ Xfi, 4tt¥BS{ft@©i^g£§tfT^{bLT 
©S^Jfltt©MS. ©© F + © 5 zsX©@ff©inM@^© 

tl ©)b WMfitz £'X li, © © F + © 5 zn X©©M£ ©MB 

©s'sbS££fe, £©Btltt^^LT©S. 

JX±©£©lc, 5vSJ©©© F + © 5 zNX©£BSi©^ffl 
(±SlJ©©B?(*ffl (SIJ@) TiS££4©nSA( St£S 
JtSIelT'liM© £ XOj&He©*®!# T LB© 0, B 

SiiBillcnS/'cS ©. 
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a-d -f x' • flcfe : a ; b • HflfeM ; c • fUfeM ; d • Stiffen. e-h ®I4K : e • SK 

I;f* 1- TOM ; G TO • ftKM ; H TO • MRM. A aKMJglKrU, B c ftlttttilLijm, D it»»IigjjCrff, 

E F^®!1S*BI, GMffiltSIlim, H ^S®EH*Tff. 



H35 * =f KTO i ^TOaS©^M#£TOB©5)-7iJ 


6 . 

5 TO^M(;iiFL©ttraW£Hb ; £r tf?? 11 & 
(c, gifeTii), ®FMii 

^©^SHbfi, a 

1 ) • U'uiiTO5ffL©aSW5Mb/5*2Eli 

HT'*5 btis. Ilir^tf^Wcji-TO'TO * A 
-> @-et±, ^SifKicfc # -5ttllW5Mb©IITO S^offt 
iiia&titos (t§[llf 2007). ^ 

olfiiLT, 

J11 ^^bS'lS] ic eltT t5ii© ±4S WEB* S <fc if 5> tit © 

5. 

-wet s i, &mm®&\,'m±siti!i’ciimjttfiicmiis 

'Millie =k -a tl-Si#X.GtlT©-5 

(lllllf 2003). 5 TO'^JSfe^UAlillW^ 

t < art©iffl30tl£Hb;& i 

biaita©iojp)TW^^i?i®©/'c5Sp)Twa55'{b©^ t 

ft Mfbi&fS^ btiscitis. -if b ? a ->|t !i^@|5 

< wtmotmtfimmmm zti 

5 fco®, ZitkiMSl-C £ Z-5£%£m£fr IT 
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X 5 14110*J5ftf b4 


(mm) 



Si s ife £ 

1136 #X K + X i ''ft*lilf©ftM8i£^MfI©#:Xft X 
0 35 ©140±©iSF?tc>tfJS't3. 


iiHL, (fill® 1986, 2000). 

CftftftfLT, X 5 ^ftxSft?i£5KbLftffl31ftL(f L(2' 
BBFfKft^b?? LftTft 0, ®S3fBl'C'^fe5llPraili^ s ^iS L, S53 - 
{bftgJoZLTftS 4-^ii, ttil^ 

©4-5 &£5fiPgf$®1t©itt{b£{iSii'ft £ ft X - X A ©»BJ1 
fttnnift ft s. 

4 :I H±4S'i-fcit5±ifiiIW55-'fb0fe -5—o©#S££ Lt, 

fl 7A ftgtft-fe h ft X 7 ft A' y ftf( (JBiUjSK y ft g) 

ft H i ^ 

ftbfbftS (Sill® 2007, Jl|_h 2007). PtSift 5Kb 

LftHHIfMfrW^S^bS-ffiii-rs. © 
A'Hl iXOifiiiSSPift X 5 
Ki fc£ffifttt3tt^**t^S?«*ft5**, XftXftoli 
mm (KftJ 11 ft L TfliJp/fe^J ft5KX LT OSS-XW 

)tl5. LXL, Xtf hX$''^*@Pfc*&ft5$5rJII© 
is^Ui, ®5K6llft?5)’l1j^W;5 s lf|tt3'fti 
(itWMft 5 X -5 X* £. iii©mGK^©PS® £i' 
•5X0, Sffi©^©K^^fiJPI^S^l)P#aKi#X 5. 
ft -5. 

Si£©53-K*gcitii^W5ff^-C-t±, nf?Lllft ft© $ X ft 
12 T© •£ £ t K'BU b)'C $ tlT© 5. $!|ft(X, — t-V'Jii 

Cervus nippon (KbJK BiP'^lz-T 0 i f§p!i 0 ft' A* — ft°ft 

ok }zti5&, iiiPUft 

tiXil'IX bill % L 5 (Tamate 


et al. 1998, isj® 2006). X ft, ft X Fagus crenata (C<ft ft 

fts^aiW-eo^isoxK y ft° !±, ftiN • raa • ie§*¥ 
jft©j^ip|5ft ftftf&itL/cfiifc© u ft j. — -ftr ft Pig® £ ft7c 
Sffl ft cf 3 Biffin ©SIB ft ft^KUtS^rilfcX Ltl ftttiUft X 

JfS^ftTXS (Fujii et al. 2002). Hfft7j<S§© #§#&;£ 
It, KMiSRKK XTBg'MtK'MiA LftX -? tztzisb, ffigii; 
iffift? k >Lft -Kc £b ftTft 5. Ltz&n 
T, cXB±Wft'ffig|3liA)'H, 

tXgHiiEHB, Jg^fiffltM#S^£©^T, ftKfr©^®^ 

i2 Lftft© i#ft fttl 5 (Sill® 2007). X 
5' n ft" x JS ft (i R ft |g Hft a © ^ 7i/ © 14110*j£H b ft l 1 L ft 
7c©, HftbO^^litiMTl-SaifMOft X-XAX'Sl^ 
ft tl-5K, f|gpu^7i/TA5 £ii{H©itIia5K'b'' f ft - > 
**®»5>ftS. *f K + Xft'^tlffii, IfCHAiKlN 
ftSKS©*ffl^'i£ < 5M L, ^Bttl A tmmitm ftfiK 
S©JIHI ®KMft&5KbLft?) KSlPFXiS^PiTr^ 
IXKS. XOPsIft 

RXK7c^BttA£EB:ib^ftBiJ©ttfiiyK5MK'5 £ X 
ft ft, S^KftHB© U7 ^ - ^TftllfiftftfcllSl'e# 
{bLftOJtgttft^ftbftS. tft, T + Xftftftifii 
fiJ-71 ft X X'lXC. yufuin ft X tlX'tttXBfflXS’BjoP 

ftAiNKbStfftftKfrU r + x ftft'X©))ftS©IpgiiI 

ffi®l§p|?Xl2(ft®^ol? ; Srft'X ft'Sb/c 0 ft? ft S (lhara 2003a, 
2007). Btlft, r+ a xx ? ''ftx©iEliS!g¥©5KUf£ 
• EHSftl'ft 0 (lhara 2003b), CftX 
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< UtzftW Vjv-(DW ft 

ttz, 7 + 3 'y-f 5 ''A^!7^B«JAB§I5 
7 AlH'MbSg;:^ L, Jfy«J© A < gA t ^ f 1 /' At c. 

miyosii tib3B;lbn|5!c53‘ ; f1:A 5. C © A 9 

7 - vii, ^S±ifiS'(cfc©r55' : f!J^sei-^o/'catffl^* 
*9 , 7"© 7 Bftttc A©^©53-^®7 L ft -3 T±ili 
St^Hb^gii^ tlft 7#A -5 7f#f[f| L AA©. 7 + 7 5 '' 
7'^^7+a 77 5 Ai'I'lAElB© 7 

7 ^ - -7 7ic|li|$n/-cSHIi-S2iJIL, AOftogBgftflt 
ffll^HtfUJA G^Lfb AffiLfT § ft 7#A Ltt-5. —A\ ft ft 
17$^ 7"^ai¥T-(i, 77 17 7' A^ft'AlNgbSHA G 

¥L©ifiSfta$Mb&**&ttS. 7 ft, 
p|?ft7 77 s -a ~c A5AnHlBSL> I' -5. U7a-^7i> 
G5M®ft7£AA-5®gT\ Ji2*ffl©£HtfHbftft oti 
sW5Mb**flEit<*nfcRititti^#^.&ns. 77177 ' 
^*@i¥ft&£tt3^JE©^lft#^' f * - y 17, J£ft|! 
ffl©K53A'tift7 -iTitMIK^MbftE^ ftft ffteft < , ii 
A©M^®®ftft 3$iW©^iSft7 Lft9llEI©B^753- 
fr©S5LAMS*LT©5 7#;t-5L7ft'-e^-5. 7©ft9 
^^^©ffiy^ilf/J'©®^ ® L ft^'fyipA^A &±fe£ 
eg ft ft ^y 17 uii, mmmic&vzymtr&mvm 

i 0 M L&M3&-F& -5 7#A L Ti-5. 

fe to y 1 = 

2008 ^ 8 LI ft§fl{'g£ftftBAffltt^£SMO 
07Cs©'> y-7° 77 a |~£ f, ftitjjfl^gLgLA^jA5J ©Si 
SF^Affi^A-S L©-e<fc-5. MfUA^&imA: rBBA 
ffift 5 ''ft'ftja©£H®^W3£fT : *fe5Bi§7ft-ftft X'©^tl 
tt7:®SW5MbJ ©“g|5T'S)i9, H1^7H3^©AHA 
AA'ftMjJcLft. 7 5 ''Aft S©*®^^ ©5^17, 
JSft'^AAl ft Lftftft LA, IBftftll^ tz'MM. 

Ltl'47'fflft'5it»CA & -5. ffiB A©— 

5Mb©'"°7-70J3Lftftfti-<:£ft/5L £tz$c<D 
g©it©9 il'^5. Li' L, $f^ia-.t^<®AK 
L©7 ftOSKA^fcA-S j: 

7 5 ''AftJI(7, tftUftftA-^ft^SIALTl'-SA 
l7ft:'Lft<, lift Li' L, AH 

©—fiitt7l7g)31ft, ^ft&TH©@^ftl1AA@£>T7-5. 
Li'L, ift^^Ji'O^ltft/jN&ftxft-Ji/’??, A@g|§-A 
Aft ft X©^-$t-fbA7 &ft 9 WL©tt3W£Hb;6*f2e: it 
7-5. AOftfe, @5Mb©=fc i ftifKbWftiiSilA, JgH7 
HH7© 9*#ftfT&ftA 7 7fttr^ 5 5BA 

^ftff^lffl-X'Jb 5. ft 7 ftft, All^WftflJILi^ 7" 7 
LA, S$Mb^£®K$iftli0j®A3£!fe 
isii>ntL5. sfflrBicafEW^fbcfMS^H^ 

l^ica-s c 7 bmm^teztzzo. tm&sw<D&m<D 


®7i7J'$ 77 5 ''7'tJS'et7, ^^ttffift L 77'< AIS 
ISIffA 7 < ft'P§®'77> -5. 7ft, AAffrStft LlflESoAft 
Aftft'g ^7 # nft, a©}?* ftttj&fgoiifb^s^Hb© 
SsLABSl&AS L 7^'T't-5 7 9 ft ft-5 ft L Lftft©. 

ttawssow^iii, aaw^ofEg 7 7 -1 tz r -77 ^ 
Tl5£f 7 LTffii9ffl‘^1 3 1'7|S®i'bji{bil : 5E©7 D y 
T-f Tit, ^S^'^ij;H7)*9i'i:is'Bjtgt:'ab-5. 7©J; 
9 Sfj:§S;li©A7©37»fticfe*^ 7# 

y. bti5. -y©if^©7 i Ctiicffj 

^Jfeafei9, rvf aT7 y°n ©it|s)5Ji ; 5?;©j§7 Lt, ttg 
tt^ 7 t||©aaW^S5fl : ^©lgg ; &Mf^L7 7. 

Ill 3» 

W?£ ; &iEf7 5{c7,7f9^< ©A7i'L® 7'i' 

L47. 7 < fc, S®A¥ftg®HiliSSgft±tii, 
W3S 7 ^ 5 JKhJ ® ©Hi' L (7 T 717. 

7 7c, ^{ilXl#(^7>7c 0, Mi5A^aSg®7EB0^1#±7S:# 
tBA , ¥i^[gffl : gBBKtf±ttt7cV'^^fcaIgic7j: 19 7 Lie. IE 
EBtfii^ li, 15 7 Aj 7"®fi L 7£ i' o tz iz L Or SS#lc 7'fg 

#77c7c § 7 Lie. S|lliStf±7^EBt#±(i, HAftDll7^^®gl 
6g7mJ^g-eL7.0, ^®g®^aLT®A7®tE^7|ii 
7 oTBT^^SHtS C 7i'’-e77c7^< IOtl'7 1. 

ft(i7§AAt?7iS^ifiA®i 
7 K + 7 5 ^7'7#pffl)jg*li, &®S*^A©Bitl7 77.7 
A. Si'icfe^< ©Ai'A «SiJgA©iittAai:^®7 L 
AS A 7 Lie. 7 tz, #I77 7II»#7 LTW9 ! £AAAT< A 
■5 7 7 Lie, SmicL®ALT< ti7 Lfc. ©A©C 7"Lilli, 
f5JL 7>i' L <7 V'/J'$ V' 7 § i' Lg^lc-o 7-^T>AT 7 7 L tzifi, 
ST-iiW^ffl^AAaWLTK tiT75 7S77t. 

W*S- 1973. ±lii{it(S-5iS • £t! • H±i7©HHAA 
7'1C—. 814 pp. IbP^tg, 
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